'GABA shift' in vivo: enhancement of benzodiazepine binding in vivo by modulation of endogenous GABA.
The enhancement of benzodiazepine binding by gamma-aminobutyric acid (GABA) and its analogues has been described in detail in brain membrane preparations, but results in in vivo preparations such as tissue slices or animals treated with GABA modulators are conflicting. This 'GABA shift' in vitro has been reported for compounds with agonist effects at the benzodiazepine receptor but not for antagonists. We examined the effects of modulators of endogenous GABA on benzodiazepine receptor binding in vivo as determined by specific uptake of the benzodiazepine antagonist [3H]Ro 15-1788. Enhancement of radioligand uptake was observed in cortex, hypothalamus, hippocampus and pons-medulla 4 h after treatment with aminooxyacetic acid (AOAA), in cortex, cerebellum, hypothalamus, hippocampus and pons-medulla 0.5 h after treatment with valproic acid, and in cortex, cerebellum, hypothalamus and hippocampus 6 h after treatment with gamma-vinyl-GABA. GABA concentrations were increased at each of these points, as were synaptosomal GABA concentrations in prior studies. In contrast, no changes in radioligand uptake or GABA concentrations were observed 12 and 24 h after gamma-vinyl-GABA treatment. Increases in binding appeared to be due to increased apparent affinity at the receptor rather than a change in receptor number. These data indicate that binding of a benzodiazepine antagonist undergoes a GABA shift in vivo analogous to that observed with agonists in vitro.